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damage due to solar UV light, etc. without any problem 
of odor. 



I 



I 



O 



0. 

LU 



Printed by Jouvb, 76001 PARIS (PR) 

I 



4/20/2007, EAST Version: 2.1.0.14 



1 
I 



' I 

I 

EP1 145 707 Aj! 

Description 

Technical Field 

i 

s [0001 ] The present invention relates to compositions for external use which can be used as, for example, extemal 
skin-treatment compositions. I 

Baclcground Art \ 

t 

10 [0002] In modern life, the skin is exposed to various factors which can cause damage to skin cells. One typical 
example of such factors is solar UV rays. 

[0003] Natural sunlight Includes UV rays, visible rays, and IR rays. Of these rays, UV rays are known to induce 
damage to the skin. Sunburn Is a type of acute Inflammation caused by excessive exposure of the skin to UV rays. 
When the skin undergoes sunburn, epidermal cells are damaged, and sunburn cells; i.e., necrotized epldemial cells, 

15 are formed [Note: A sunburn ceil is a cell with homogeneously eosinophilic cytoplasm and a vacuolated, dense nucleus 
which Is clearly stained with hematoxylin, when subjected to hematoxylin-eosin (HE) staining (Hanada, Nippi Kaishi 
106 (13), 1559-1561 (1996)), Sunburn cells represent one type among the most significant histological changes which 
occur on the epidennis upon irradiation with UV rays]. In many cases, sunburn results in pigmentation of the skin. As 
a result of the skin being chronically exposed to UV rays, aging of the skin is accelerated, and precancerous conditions 

20 of the skin may also result. , 

[0004] At present, in order to protect a living body from solar UV rays, compositions for external use (sunscreens) 
containing a UV absorbent or a UV-scattering agent and serving as shields against solar UV rays are widely used. 
[0005] Because of ozone layer depletion and similar environmental phenomena, the necessity of protecting a living 
body from solar UV rays has been increasing. 

25 [0006] As outlined above, there now exists a greater need to provide a far more effective means of protecting a living 
body from solar UV rays. Conventional sunscreens, when applied to the skin, have a function which enables them to 
block or absorb solar UV rays, to thereby prevent the UV rays from'penetrating skin cells. 

[0007] However, there has not yet been provided a composition for external use which enhances the protective action 
of a living body perse against solar UV rays and which has a function of satisfactorily preventing generation of the 
30 aforementioned sunburn cells. < 

[0008] One approach for protecting a living body from the solar UV rays which cause skin damage would be to find 
a substance having a function of eliminating the adverse effects caused, for example, by UV rays in skin cells, and to 
provide a composition for promoting production of the substance in the skin cells. 

[0009] The body has mechanisms which protect it from hamnfui solar UV rays. For example, melanin contained in 
35 suntanned skin acts to scavenge free radicals, and thus is a useful UV-shielding substance. Urocanic acid contained 
in the skin acts to absorb solar UV rays, and is thought to protect the skin from solar UV rays through this absorption 
mechanism. The body also has enzymes which scavenge active oxygen, such as superoxide dlsmutase (SOD) and 
catalase; and antioxidants such as glutathione. 

[0010] The present inventors have studied the aforementioned sulpstances for protecting the skin from solar UV rays, 
40 and have come to draw attention to metallothlonein, which is a metal-bound protein having a molecular weight of about 
6,000 and is considered to be an intravital UV-shielding substance which acts antloxidatively against solar UV rays. 
Thus, the present Inventors have considered that It may be possible to provide a novel composition for external use 
capable of preventing, by promoting the production of metallothlonein in skin cells, skin damage caused by solar UV 
rays. 

45 [001 1] It Is reported that metallothlonein Is derived from thlonein, in a living body, by a specific heavy metal such as 
cadmium, zinc, copper, mercury, silver, or bismuth. Conventionally, in order to promote production of metallothlonein 
in a living body, an agent for deriving metallothlonein from thlonein is administered orally, through intrademnai injection, 
or intraperitoneally. A metallothlonein derivative which can be used as a transdermal extemal composition has rarely 
been reported. 

50 I 

Disclosure of the Invention 

[001 2] The present Inventors have focused on a variety of zinc compounds serving as substances for Inducing pro- 
duction of metallothlonein, and have studied means for utilizing such a zinc compound as an Ingredient to be incorpo- 
55 rated Into compositions for external use. ' 

[0013] In view of the foregoing, the present Invention basically provides compositions for extemal use containing a 
zinc compound (hereinafter, the compositions may be referred to as| "extemal use compositions of the present inven- 
tion"). 

i 
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Best Mode for Carrying Out the Invention 

[0014] No partlcuiar limitation is imposed on the zinc compound which may be incorporated into the external use 
compositions of the present invention, so long as the compound contains at least one zinc atom in the molecule, and 

5 does not raise any problem In temis of safety when Incorporated Into the external use compositions. Examples of the 
zinc compound which may be Incorporated Into the external use compositions Include zinc gluconate, basic zinc car- 
bonate, zinc chloride, higher fatty acid zinc salts (e.g., zinc laurate, zinc myristate, zinc palmltate, zinc stearate, zinc 
undecyienate. zinc caprate, zinc oleate, zinc rhodinate, zinc ricinoleate, and zinc neodecanoate), zinc para-phenolsul- 
fonate, zinc pyrithion, zinc sulfate, zinc acetate, and zinc oxide, i 

10 [0015] Zinc compounds which are preferably selected and the amounts of the compounds incorporated Into the 
externa! use compositions of the present Invention vary with modes of the external use compositions. 
[001 6] The external use compositions of the present invention are roughly categorized into the following two modes: 

I 

I. composition containing a zinc compound and a thiol compourid In combination (hereinafter the composition may 
15 be referred to as "extemal use composition A"); and 

II. composition containing a higher fatty acid zinc salt serving as a zinc compound and polar oil derivatives having 
an 1.0. B. value of 0.1 or more in combination (hereinafter the composition may be refen^ed to as "external use 
composition B"). 

20 I. External-use composition A i 

[0017] As described above, external use composition A contains, a zinc compound and a thiol compound. 
[0018] The present Inventors have considered that a thiol compound having an excellent antloxidative action and 
containing an SH group In the molecule can serve as an ingredient for preventing skin damage caused by solar UV rays. 
25 [0019] However, when such a thiol compound is merely incorporated into an external use composition, the compo- 
sition fails to satisfactorily exert the desired effect of preventing damage of sl<in cells. 

[0020] in general, a thiol compound can be easily changed through, for example, oxidation by light, heat, or oxygen, 
and thus original functions of an extemal use composition containing a thiol compound (e.g., an antloxidative action 
attributed to the thiol compound) are easily lost. Therefore, an external use composition containing a thiol compound 
30 must be stored in a cool place, In an expensive light-shielding container, or in a low-oxygen-penneable hemnetic con- 
tainer, or prepared immediately before use, in order to prevent decomposition of the thiol compound. These storage- 
related limitations stand as a great barrier against wide use of the extemal use composition containing the thiol com- 
pound. I 

[0021] As described above, stabilization of a thiol compound contained in an external use composition is usually 
35 difficult. 

[0022] In addition, a thiol compound is generally accompanied by an offensive odor, and when a thiol compound is 
dissolved in an aqueous solution, a very bad odor derived from sulfur is generated. Therefore, the amount of a thiol 
compound which can be incorporated into an external use composition is limited. 

[0023] The present inventors have extensively studied means for incorporating a thiol compound-which may be able 
"^0 to impart excellent skln-damage-reslstance to skin celis-into an external use composition without raising the aforemen- 
tioned problems. 

[0024] As a result, the present inventors have found that, when a thiol compound and a zinc compound on which 
the inventors have focused are incorporated in combination into aniextemal use composition, and the resultant com- 
position is applied onto the skin, surprisingly, the resistance of skin cells to skin damage caused by solar UV rays can 

45 be synergistically enhanced. 

[0025] Furthemiore, the present inventors have found that, as described above, when a thiol compound and a zinc 
compound are incorporated in combination Into an extemal use composition, quite surprisingly, the stability of the thiol 
compound in the external use composition is drastically enhanced, and the decomposition of the thiol compound by 
the action of light, heat, or oxygen and the generation of an offensive odor can be prevented. 

50 [0026] Thus, the present inventors have attained the external use composition A. 

[0027] It is thought that production of metaitothionein, which is an SH-containing protein In a living body, is promoted 
by application of the extemal use composition A, and as a result, the resistance of the living body to oxidation stress 
can be enhanced, and skin damage caused by solar UV rays can be prevented. 

[0028] Regardless of specific modes of the external use composition A, a thiol compound contained in the compe- 
ls sition Is stabilized. i 

I 
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Essential Ingredients of the external use composition A 

[0029] No particular limitation is imposed on the thiol compound which may be incorporated into the external use 
composition A, so long as the compound has an SH group In the .molecule. Examples of the thiol compound which 

5 may be Incorporated Into the external use composition A Include glutathione and derivatives thereof, such as glutath- 
ione, acetyiated glutathione, glutathione hydrochloride, glutathione phosphate, and glutathione sulfate; cysteine and 
derivatives thereof, such as cysteine, N-acetylcystelne, cysteine hydrochloride, cysteine sulfate, and cysteine phos- 
phate; mercaptoacetic acid; mercaptoproplonic acid; ammonium thiolactate; and monoethanolamlnethioiactate. 
[0030] Such a thiol compound is appropriately selected and incorporated into the external use composition A in 

10 accordance with species of other Ingredients to be incorporated. In general, from the viewpoints of ease of handling, 
safety, and effectiveness, glutathione, which is an amino-acid-type thiol compound, or a derivative thereof (hereinafter 
may collectively be refen^ed to as "glutathiones"), or cysteine, which Is also an amino-acid-type thiol compound, or a 
derivative thereof (hereinafter may be collectively referred to as "cysteines") is preferably incorporated into the external 
use composition A. More preferably, glutathione or N-acetylcysteine is incorporated Into the composition A. 

15 [0031] The amount of a thiol compound Incorporated into the external use composition A is not particularly limited, 
and the amount may be appropriately varied in accordance with specific use of the composition, the product fonm of 
the composition, or species of other Ingredients to be incorporated into the composition. The amount of a thiol compound 
Incorporated Into the external use composition A is preferably 0.001-20.0 wt.%, more preferably 0.1-20.0 wt.%, much 
more preferably 1 .0-20.0 wt.%, based upon the total of the composition. Specific one thiol compound, or if necessary, 

20 a combination of two or more thiol compounds may be incorporated Into the external use composition A. 

[0032] No particular limitation is imposed on the zinc compound which may be incorporated Into the external use 
composition A, so long as the compound contains at least one zinc atom in the molecule, and does not raise any 
problem in terms of safety when incorporated into the composition. Examples of the zinc compound which may be 
Incorporated into the external use composition A include zinc gluconate, basic zinc cartsonate, zinc chloride, zinc lau- 

25 rate, zinc myristate, zinc paimltate, zinc para-phenolsulfonate, zinc pyrlthion, zinc stearate, zinc sulfate, zinc unde- 
cylenate, zinc acetate, zinc rhodinate, zinc ricinoleate, zinc neodecanoate, and zinc oxide. 

[0033] The amount of a zinc compound incorporated into the external use composition A is not particularly limited, 
and the amount may be appropriately varied in accordance with specific use of the composition, the product fomri of 
the composition , or species of other ingredients to be Incorporated into the composition . The amount of a zinc compound 

30 incorporated Into the extemal use composition A is preferably 0.01 -20.0 wt.%, more preferably 0.05-1 0.0 wt.%, based 
upon the total of the composition. When the amount of a zinc compound is less than 0.01 wt.% based upon the total 
of the external use composition, intended stabilization of a thiol compound contained in the extemal use composition 
A is not satisfactorily enhanced. Therefore, particuiariy when the extemal use composition A is used for shielding solar 
UV rays, the composition may fail to exert the intended UV ray-shielding effect satisfactorily. In contrast, when the 

35 amount of a zinc compound Incorporated into the extemal use composition A is in excess of 20.0 wt.% based upon 
the total of the composition, the zinc compound may adversely affect the stability of the base. 
[0034] Specific one zinc compound, or if necessary, a combination of two or more zinc compounds may be incorpo- 
rated into the external use composition A. ' 

[0035] As described above, when a thiol compound and a zinc compound are incorporated in combination Into the 
40 external use composition A, the composition can be used as an "external use composition for preventing skin damage, 
" which protects a living body from solar UV rays which cause sidn damage, In skin cells perse. 
[0036] When the external use composition A is applied onto the skin, production of metallothlonein in skin cells, 
which is a protective mechanism inherent to a living body, is enhanced, and skin damage caused by exposure of the 
skin to UV rays can be prevented. In addition, production of sunburn cells in the epidemils can be prevented, to thereby 
45 prevent sunburn. ' 

[0037] Furthemnore, by the action of a zinc compound, the stability of an originally unstable thiol compound in an 
external use composition can be drastically enhanced. Therefore, strict control-as is conventionally requlre-is no longer 
required for the external use composition A; i.e., the composition is not necessarily stored in a light-shielding container, 
in a tow-oxygen-pemneable container, or in a hemnetic container. In addition, the amount of a thiol compound Incorpo- 
so rated into the composition can be varied in accordance with the intended use of the composition. Even when storage 
of the external use composition A is not strictly managed, significant loss of the excellent antloxidatlve action of a thiol 
compound does not occur overtime. Moreover, even when a large amount of a thiol compound is incorporated into 
the composition, the composition Is not accompanied by an offensive odor. 

[0038] Irrespective of the reason for incorporating a thiol compound into the external use composition A [for example, 
55 the thiol compound is considered to exert (1) the effect of preventing aging of the skin with aging or (2) the effect of 
preventing skin stress due to particles in air (e.g., cigarette smoke or exhaust gas), in addition to the effect of protecting 
the body from solar UV rays; e.g., preventing oxidation damage in the skin], the stability of the thiol compound in the 
external use composition Is drastically enhanced, and range of use of the composition is remarkably broadened. 

I 
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[0039] The external use composition A may contain an antioxidant in addition to the aforementioned essential ingre- 
dients, to thereby further enhance the stability of a thiol compound. Examples of such an antioxidant include BHT 
(dibutyihydroxytoluene), BHA (butylhydroxyanisol), gallates, and NDGA (nordihydrogualaretlcacid). Of these, BHT or 
BHA Is preferable. 

s [0040] The amount of an antioxidant incorporated into the external use composition A is not particularly limited, since 
the amount may be varied in accordance with the amount of each of the aforementioned essential ingredients; I.e., a 
thiol compound and zinc oxide, and the actual mode of Incorporation. The amount of an antioxidant incorporated into 
the external use composition is preferably 0.001-10.0 wt.%, more preferably 0.01-2.0 wt.%, based upon the total of 
the composition. I 

10 

II. External-use composition B 

[0041] As described above, the extemal use composition B contains a higher fatty acid zinc salt and a polar oil 
derivative having an I.O.B. value of 0.1 or more. 
IS [0042] Although the effect obtained by inducing metaiiothionein has been mentioned, a metallothionein-inducing 
agent which is actually usable as a transdemnal external agent has. rarely been reported, as described above, for the 
reasons described below. i 

[0043] Cadmium chloride or zinc chloride, which has been conventionally known as a metallothionein-inducing agent, 
Is usually water-soluble, and thus the transdermal penetrability of 'such an agent Is very low. Zinc acetate, which Is 
20 known only as an transdemriai metallothionein-inducing agent (A. J. MORGAN, G. LEWIS. W. E. VAN DEN HOVEN, 
AND P. J. AKKERBOOM, British Journal of Demiatoiogy (1993) 129, 563-570), encounters difficulty in being used as 
a transdemriai metallothionein-inducing agent, since it generates an offensive odor. 

[0044] The present inventors have focused on a higher fatty acid zinc salt, which may be able to induce production 
of metaiiothionein in a living body when administered transdermalty, and does not raise any problem in temns of odor, 

25 However, since the solubility of a higher fatty acid zinc salt is very low with respect to a usual water-soluble or oil- 
soluble solvent, the higher fatty acid zinc salt encounters difficulty in being absorbed transdermally. 
[0045] In order to solve such problems, the present inventors have found that, when a higher fatty acid zinc salt is 
mixed with polar oil derivatives having an I.O.B. value of 0.1 or more, the salt is dissolved in the derivative, and con- 
sequently, the higher fatty acid zinc salt can be absori^ed transdenrially, and the level of metaiiothionein produced in 

30 skin ceils is remarkably enhanced. The present inventors have also found that, when a higher fatty acid zinc salt is 
mixed with polar oil derivatives having an I.O.B. value of 0.1 or more and the resultant mixture is administered transder- 
mally, production of sunburn cells in the epidermis through irradiation of solar UV rays is considerably suppressed, as 
compared with the case in which only a methoxycinnamic acid derivative having a UV-absortsIng action is administered 
transdermally. 

35 [0046] As used herein, I.O.B. (abbreviation of Inorganic Organic Balance) value signifies an index representing the 
polarity of an oily ingredient. Briefly, I.O.B. value represents the ratio of an inorganic value of an oily ingredient to an 
organic value of the oily ingredient [note: the ratio is calculated as follows: an organic value of 20 is assigned for each 
carbon atom in the molecule of the oily component, and an Inorganic value of 100 Is assigned per hydroxy group in 
the molecule of the oily component, and these values are used as yardsticks for calculation of an inorganic value of 

40 another substituent (inorganic group); see (1 ) "Organic Analysis" authored by Fujita (1 930), published by Kania Shoten, 
(2) "Prediction of Organic Compounds and Organic Conceptual Diagram ("Kagaku-no-Ryoiki 11-10" (1957), authored 
by Fujita, (3) "Systematic Organic Qualitative Analysis (Book of Purified Substances)" (1 970), p 487, authored by Fujita 
and Akatsuka, published by Kazama Shoten, (4) "Organic Conceptual Diagram, Its Fundamentals and Applications" 
(1984), p 227, authored by Koda, published by Sankyo Shuppan, (5) "Design of Emulsion Fonnulations by use of 

45 Organic Conceptual Diagram" (1985), p 98, authored by Yaguchi, published by Nippon Emulsion K.K., and (6) R. H. 
Ewell. J. M. Harrison, and L. Berg: Ind. Eng. Chem. 36, 871 (1944)], and Is specifically expressed by: 

I.O.B. = <lnorganic value of the oily ingredients + <organic value of the oily ingredients. 

so I 

[0047] The greater the I.O.B. value, the more prominentthe inorganic properties of the oil ingredient, indicating higher 
polarity. 

I 

Essential Ingredients of the external use composition B ' 

55 I 

[0048] The external use composition B contains polar oil derivatives having an I.O.B. value of 0.1 or more (hereinafter 
simply referred to as "polar oil derivative," unless othenwise specified). 

[0049] When the I.O.B. value of polar oil derivatives Is 0.1 or more, the derivatives can easily dissolve a higher fatty 
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acid zinc salt seiving as the other essential ingredient of the external use composition B, and thus the transdemrial 
penetrability of the zinc salt can be enhanced. In contrast, when the I.O.B. value of a polar oil derivative is less than 
0.1 , polarity of the derivative is lowered, and the derivative may fall to dissolve a higher fatty acid zinc salt satisfactorily. 
[0050] No particular limitation is Imposed on the polar oil derivative which may be Incorporated into the external use 
5 composition B, so long as the derivative satisfies conditions In temns of I.O.B. value (I.e., 0.1 or more), and is oil 
derivatives which are used In usual external use compositions (e.g., cosmetic compositions), for example, an oil ester 
derivative, an oil cartoxyl derivative, or an oil carboxylic acid salt. 

[0051] Preferred examples of the polar oil derivatives include para-methoxyclnnamic acid derivatives such as ethyl 
para-methoxycinnamate, isopropyl para-methoxycinnamate, 2-ethoxyethyl para-methoxycinnamate, 2-ethylhexyl 

10 para-methoxycinnamate (also called octyl para-methoxycinnamate), sodium para-methoxycinnamate, potassium para- 
methoxycinnamate, and glyceryl octanoate dl-para-methoxycinnamate. Such a para-methoxyclnnamic acid derivative 
exerts a UV-shielding effect, and effectively suppresses generation of sunburn ceils. Examples of the polar oil derivative 
which may be incorporated Into the external use composition B also include di-2-ethylhexyl succinate, pentaerythrltol 
tetra-2-ethylhexanoate, glyceryl tri-2-ethyihexanoate, cetyl octanoate, Isopropyl myristate, isopropyl palmitate, butyl 

IS stearate, hexyl laurate, myristyl myristate, decyl oleate, hexyldecyl dimethyloctanoate, cetyl lactate, myristyl lactate, 
isocetyl stearate, cholesteryi 12-hydroxystearate, ethylene glycol di-2-ethyihexanoate, neopentyl glycol dicaprate, di- 
isostearyl malate, glyceryl di-2-heptylundecanoate, trimethylolpropanetri-2-ethyihexanoate, trlmethylolpropane thlso- 
stearate, cetyl 2-ethylhexanoate, 2-ethylhexyl palmitate, glyceryl trimyristate, glyceryl tri-2-heptylundecanoate, di- 
isobutyt adipate, 2-octyldodecyl N-lauroyl-L-giutamate, di-2-heptylundecyt adipate, ethyl laurate, di-2-ethylhexyl seba- 

20 cate, 2-hexyldecy1 myristate, dl-2-hexyldecyl adipate, diisopropyl sebacate, ethyl acetate, butyl acetate, amyl acetate, 
and triethyl citrate. 

[0052] Such polar oil derivatives are appropriately selected and incorporated into the external use composition B in 
accordance with specific use of the composition or species of other ingredients to be incorporated into the composition. 
From the viewpoints of ease of handling, safety, and effectiveness, 2-ethylhexyl para-methoxycinnamate, which Is one 
25 of the aforementioned para-methoxycinnamic acid derivatives, Is preferably incorporated into the external use com- 
position B. 

[0053] The amount of polar oil derivatives incorporated Into the external use composition B is not particularly limited, 
and the amount may be appropriately varied in accordance with specific use of the composition, the product forni of 
the composition, or species of other ingredients to be Incorporated into the composition. The amount of the polar oil 
30 derivatives Incorporated into the external use composition B is preferably 0.01-30.0 wt.%, more preferably 0.1-30.0 
wt.%, much more preferably 1 .0-30.0 wt.%, based upon the total of, the composition. 

[0054] Specific one polar oil derivative, or if necessary, a combination of two or more polar oil derivatives may be 
incorporated into the external use composition B. 

[0055] A higher fatty acid zinc salt must be incorporated Into thejexternal use composition B together with a polar 
35 oil derivative. 

[0056] No particular limitation is imposed on the higher fatty acid zinc salt which may be Incorporated into the external 
use composition B, so long as the zinc salt does not raise any problem In tenris of safety when incorporated into the 
composition. Specifically, the higher fatty acid zinc salt is a zinc salt of a fatty acid having 6 or more carbon atoms. The 
number of the carbon atoms is preferably 8-20. When the number of the carbon atoms is less than 8 or in excess of 
40 20, the solubility of the higher fatty acid zinc salt with respect to the polar oil derivative tends to lower. 

[0057] Preferred examples of the higher fatty acid zinc salt which may be Incorporated Into the external use compo- 
sition B include zinc laurate, zinc myristate, zinc palmitate, zinc stearate, zinc undecylenate, zinc caprate, zinc oleate, 
zinc rhodinate, zinc ricinoieate, and zinc neodecanoate. 

[0058] The amount of a higher fatty acid zinc salt incorporated into the external use composition B is not particularly 
45 limited, and the amount may be appropriately varied in accordance with specific use of the composition, the product 
fomi of the composition, or species of other ingredients to be Incorporated into the composition. The amount of a higher 
fatty acid zinc salt incorporated into the extemal use composition B is preferably 0.01-20.0 wt.%, more preferably 
0.05-10.0 wt.%, based upon the total of the composition. 

[0059] When the amount of a higher fatty acid zinc salt is less than 0.01 wt.% based upon the total of the external 
so use composition B, the composition may fail to exert the Intended effect of preventing skin damage satisfactorily. In 
contrast, when the amount of a higher fatty acid zinc salt is in excess of 20.0 wt.% based upon the total of the compo- 
sition, the zinc salt may adversely affect the stability of the base. 

[0080] Specific higher fatty acid zinc salts may be incorporated into the external use composition B singly, or if nec- 
essary, in combination of two or more species. 
55 [0061 ] As described above, when polar oil derivatives and a higher fatty acid zinc salt are incorporated in combination 
into the external use composition B, the originally insoluble higher fatty acid zinc salt is dissolved in the polar oil de- 
rivative, and the transdenmal penetrability of the zinc salt can be enhanced. Therefore, the external use composition 
B can be used as an "external use composition for preventing skin damage," which protects a living body from solar 
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UV rays which cause skin damage, In skin cells per se. 

[0062] When the external use composition B Is applied onto the skin, production of metailothlonein In skin cells, 
which is a protective mechanism inherent to a living body, is enhanced, and skin damage caused by exposure of the 
skin to solar UV rays can be prevented. In addition, production of sunburn cells in the epidermis can be prevented, to 
thereby prevent sunburn. Particularly when a para-methoxyclnnamic acid derivative is chosen as poiar oii derivatives, 
skin damage caused by soiar UV rays can be synergistlcally prevented, since the derivative can also shield the skin 
from the solar UV rays. 

[0063] The external use composition B is suitable for transdenmal administration, since the composition does not 
raise any problem in terms of odor. 

Hi. Specific modes of the external use compositions of the present invention 

[0064] In addition to the aforementioned essential ingredients, the external use compositions (both cases of com- 
position A and composition B) of the present invention may contalri-in amounts that do not impede the effects of the 
present Invention-ingredients that exhibit phamnaceutical effects, such as a humectant, a whitening agent, an antiin- 
flammatory agent, an activator, a blood flow stimulant, an antiseborrheic agent, a plant extract, a variety of vitamins, 
and a UV-shlelding agent, and other ingredients which can be generally incorporated Into external use compositions. 
[0065] Particularly, when the external use compositions are Intended to be used exclusively for providing protection 
against solar UV rays, Incorporation of UV-shlelding agents provides remarkable improvement in protective effect 
against solar UV rays. (Note that, In connection with the external use compositions B of the present invention, a UV 
absorbent having an I.O.B. vaiue of 0.1 or more (such as p-methoxycinnamic acid derivatives) to be incorporated 
therein as an essential ingredient Is excluded from the category of general ingredients that fomi the external use 
compositions 8.) 

[0066] Examples of UV absorbents include p-amlnobenzoic-acid-based UV absorbents such as p-amlnobenzolc 
acid, monogtyceryl p-aminobenzoate, ethyl p-N,N-dipropoxy-aminobenzoate, ethyl p-N,N-diethoxy-aminobenzoate, 
ethyl p-N,N-dimethyl-amlnobenzoate, and butyl p-N,N-dimethyl-aminobenzoate; anthranilic-acid-based UV absorb- 
ents such as homomenthyl N-acetytanthranilate; sallcyllc-acld-based UV absorbents such as amyl salicylate, menthyl 
salbylate, homomenthyl salicylate, octyl salicylate, phenyl salicylate, benzyl salicylate, p-isopropanotphenyi salicylate; 

cinnamic-acld-based UV absorbents such as octyl cinnamate, ethyl 4-isopropyk:innamate, methyl 2,5-diisopropyl- 
cinnamate, ethyl 2,4-diisopropylcinnamate, methyl 2,4-dllsopropylclnnamate, propyl p-methoxyclnnamate, isopro- 
pyl p-methoxyclnnamate, isoamyl p-methoxycinnamate, octyl p-methoxyclnnamate (2-ethylhexyl p-methoxycin- 
namate), 2-ethoxyethyl p-methoxycinnamate, cyciohexyl p-methoxyclnnamate, ethyl a-cyano-p-phenylcinnamate, 
2-ethyihexyl a-cyano-p-phenylcinnamate, glyceryl octaoate di-p-methoxycinnamate, and 3-methyl-4-[methylbis 
(trlmethylsiloxy)silyl]butyl3.4,5-trlmethoxycinnamate; 

benzophenone-based UV absorbents, such as 2,4-dihydroxybenzophenone, 2,2'-dihydroxy-4-methoxybenzophe- 
none, 2,2'-dihydroxy-4,4'-dimethoxybenzophenone, 2,2'4,4'-tetrahydroxybenzophenone, 2-hydroxy-4-methoxy- 
benzophenone, 2-hydroxy-4-methoxy-4*-methyibenzophenone, 2-hydroxy-4-methoxy-4'-methylbenzophenone, a 
2-hydroxy-4-methoxybenzophenone-5-sulfonic acid salt, 4-phenylbenzophenone, 2-ethylhexyl-4'-phenylbenzo- 
phenone-2-carboxylate, 2-hydroxy-4-n-octyloxybenzophenone, and4-hydroxy-3-carboxybenzophenone; and oth- 
er UV absorbents such as 3-(4'-methylbenzylldene)-d,1 -camphor, 3-benzylidene-d,1 -camphor, urocanicacid, ethyt 
urocanate, 2-phenyl-5-methyibenzoxazoIe, 2-(2'-hydroxy-5-methylphenyl)benzotriazole, 2-(2'-hydroxy-5'-l-octyl- 
phenyl)benzotriazole, 2-(2'-hydroxy-5'-methylphenyl)benzotriazole, dibenzalazine, dianisoylmethane, 4-t-butyl-4'- 
methoxydibenzoyimethane, and 5-(3,3-dimethyl-2-norbornylidene)-3-pentan-2-one. 

[0067] Examples of UV-blockers Include generally employed powder ingredients exhibiting excellent UV-blocking 
properties, such as titanium dioxide. > 

[0068] In the present invention, the tenn "external use composition" refers to any of cosmetic compositions, drug 
compositions, quasi drug compositions, and similar compositions, vyhich are applied to outer skin. The external use 
composition may take a wide variety of fomis, Including an aqueous solution, a solubilized system, an emulsion, a 
powder, an oil, a get, an ointment, an aerosol, a water-oil two-layered system, and a water-oil-powder three-layered 
system. For example, with respect to sklncare cosmetic compositions, a variety of products such as face washes, 
lotions, milky lotions, creams, geis, essences (beauty lotions), packs and masks, etc. may be mentioned, and they 
may be available In any of the aforementioned fomris. Also, makeup cosmetic compositions may be available in product 
fonms including foundations. Moreover, in the case of drug or quasi-'drug compositions, they may take ointment form 
or other wide variety of product fomns. Thus, no limitation is imposed on the fonri and product type of the external use 
compositions of the present Invention. 

[0069] The external use compositions of the present invention can be prepared through a conventional method by 
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adding, In accordance with the fonn and product type of Interest, the aforementioned essential Ingredients and optional 
pharmaceutlcally active Ingredients to a known base ingredient which Is generally employed in the manufacture of 
external use compositions, in such amount that do not impede the intended effects of the present invention. 
[0070] The following ingredients may be incorporated as needed: 

5 

liquid oils and fats such as avocado oil, camellia oil, evening primrose oil, turtle oil, macadamla nut oil, corn oil, 
mink oil, olive oil, rape seed oil, egg yolk oil, sesame oil, persIc oil. wheat germ oil, sasanqua oil, castor oil, linseed 
oil, saff lower oil, cotton seed oil, perilla oil, soybean oil, peanut oil, tea seed oil, kaya oil, rice bran oil, Chinese tung 
oil, Japanese tung oil, jojoba oil, germ oil, triglycerin, glyceryl trioctanoate, and glyceryl triisopalmitate; 
10 solid oils and fats such as cacao butter, coconut oil, horse fat, hydrogenated coconut oil, palm oil, beef tallow, 
mutton tallow, hydrogenated beef tallow, palm kernel oil, lard, cow bone fat, japan wax kernel oil, hydrogenated 
oil, beef foot oil, japan wax, and hydrogenated castor oil; 

waxes such as beeswax, candelilla wax, cotton wax, carnauba wax, bayberry wax, insect wax, spemnaceti, montan 
wax, rice bran wax, lanolin, kapok wax, lanolin acetate, liquid lanolin, sugarcane wax, a lanolin fatty acid isopropyl 
15 ester, hexyl laurate, hydrogenated lanolin, jojoba wax, hard lanolin, shellac wax, POE lanolin alcohol ether, POE 
lanolin alcohol acetate, POE cholestanol ether, polyethylene glycol lanolin fatty acid, and POE hydrogenated lanolin 
alcohol ether; hydrocarbon oils such as liquid paraffin, ozokerite, squalene, pristane, paraffin, cereslne, squalane, 
vaseline, and microcrystalllne wax; 

higher fatty acids such as (auric acid, myristic acid, palmitic acid, stearic acid, behenic acid, oleic acid, 1 2-hydroxy- 
20 stearic acid, undecylenic acid, tall oil acid, isostearic acid, linoleic acid, linolenic acid, eicosapentaenoic acid (EPA), 

and docosahexaenoic acid (DIHA); 

higer alcohols Including linear chain alcohols such as lauryl alcohol, cetyl alcohol, stearyl alcohol, behenyl alcohol, 
myristyl alcohol, oleyl alcohol, and cetostearyl alcohol; and branched chain alcohols such as monostearyl glyceryl 
ether (batyl alcohol), 2-decyltetradecanol, lanolin alcohol, cholesterol, phytosterol, hexyldodecanol, isostearyl al- 
25 echo!, and octyldodecanol; 

synthetic ester oils having an l.O.B. value of less than 0.1 or a non-detennlned I.O.B. value (such a synthetic ester 
oil may be incorporated, as a general Ingredient, into the external use composition A or B). such as octyldodecyl 
myristate, lanolin acetate, isocetyl isostearate, dipentaerythrite fatty acid ester, n-alkylene glycol monoisostearate, 
methyl castor oil fatty acid ester, oleyl oleate, 2-heptylundecyl palmitate, and 2-hexyldecyl patmitate; 

30 

[0071] Synthetic ester oils having an l.O.B. value of 0.1 or more (such a synthetic ester oil may be incorporated, as 
a general ingredient, into the external use composition A), such as di-2-ethylhexyl succinate, pentaerythiite tetra- 
2-ethylhexanoate, glyceryl tri-2-ethylhexanoate, cetyl octanoate, isopropyl myristate, isopropyl palmitate, butyl stear- 
ate. hexyl laurate. myristyl myristate, decyl oleate, hexyldecyl dimethyloctanoate, cetyl lactate, myristyl lactate, isocetyl 

35 stearate, cholesteryt 1 2-hydroxystearate, ethylene glycol di-2-ethylhexanoate, neopentyl glycol dicaprate, diisostearyl 
malate, glyceryl di-2-heptylundecanoate, trimethylolpropane tri-2-ethylhexanoate, trimethylolpropane trilsostearate, 
cetyl 2-ethylhexanoate, 2-ethylhexyl palmitate, gryceryl trimyristate, gryceryl trl-2-heptylundecanoate, diisobutyl adi- 
pate, 2-octyldodecyl N-lauroyl-L-glutamate, dl-2-heptylundecyl adipate, ethyl laurate, dl-2-ethyl hexyl sebacate, 2-hex- 
yldecyl myristate, di'2-hexyldecyi adipate, diisopropyl sebacate, ethyl acetate, butyl acetate, amy! acetate, and triethyl 

40 citrate; 

silicones Including chain polysiloxanes such as dimethylpolysiloxane, methylphenylpolyslloxane. and methyl hy- 
drogen polysiloxane; cyclic polysiloxanes such as decamethylpolysiloxane, dodecamethylpolysiloxane, and te- 
tramethyl tetrahydrogen polysiloxane; silicone resins having a three-dimensional network structure; and silicone 
45 rubbers; 

anionic surfactants Including fatty acid soaps such as soap bar, sodium laurate, and sodium palmitate; higher-alkyi 
sulfuric acid ester salts such as sodium lauryl sulfate and potassium lauryl sulfate; POE alkyi ether sulfuric acid 
ester salts such as triethanolamine POE laurylether sulfate and sodium POE laurylether sulfate; N-acylsarcosine 
salts such as sodium N-lauroyI sarcosinate; higher fatty acid amido sulfonic acid salts such as sodium N-myristoyl- 

50 N-methyl taurate, sodium N-cocoyl-N-methyl taurate, and sodium N-lauryl-N-methyl taurate; POE alkyI ether phos- 

phoric acid salts such as sodium POE oteylether phosphate and sodium POE stearylether phosphate; sulfosuccinic 
acid salts such as sodium dl(2-ethythexyt) sulfosuccinate, disodlum mono(tauroylethanolamide poiyoxyethylene) 
sulfosucclnate, and sodium lauryl polypropylene glycol sulfosuccinate; alkylbenzenesuifonates such as sodium 
linear dodecylbenzenesulfonate, triethanolamine linear dodecylbenzenesulfonate, and linear dodecyibenzenesul- 

55 fonic acid; N-acylglutamates such as sodium N-lauroylglutamate, disodlum N-stearoylglutamate, and sodium N- 

myristoyl-L-glutamate; higher fatty acid ester sulfonic acid ester salts such as sodium hydrogenated glyceryl co- 
coate sulfate; sulfonated oils such as Turkey red oil; POE alkyl ether carboxylates; POE alkylallyl ether carboxy- 
lates; a-olefin sulfonates; higher fatty acid ester sulfonic acid salts; secondary alcohol sulfuric acid ester salts; 
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higher fatty acid alkytolamide sulfuric acid ester salts; sodium lauroyi monoethanolamide succinate; ditrleth- 
anolamlne N-patmitoylaspartate; and sodium caseinate; 

catlonic surfactants including alkyltrimethylammonlum salts such as stearyltrimethylammonlum chloride and lau- 
ryitrimethylammonium chloride; diaikyldimethylammonium salts such as distearyldimethylammonlum chloride; 
5 all<ylpyridlnium salts such as poiy(N,N'-dimethyl-3,5-methylenepiperidinlum) chloride and cetylpyridinium chloride; 

alkyi quaternary ammonium salts; alkyldlmethylbenzylammonium salts; ali<ylisoqulnollnlum salts; diallcylmorpho- 
llnium salts; POE alicylamines; ali<yiamine salts; poiyamine fatty acid derivatives; amyi alcohol fatty acid derivatives; 
benzalkonlum chloride; and benzethonlum chloride; 

amphoteric surfactants Including Imidazoline amphoteric surfactants such as sodium 2-undecyl-N,N,N-(hydrox- 
10 yethylcarboxymethyl)-2-imidazollne and 2-cocoyl-2-imldazoiinlumhydroxide-1 -carboxyethyioxy disodium salt; and 

betalne amphoteric surfactants such as2-heptadecyl-N-carboxymethyl-N-hydroxyethyllmlda20llnlumbetalne, lau- 
ryidlmethyiamino acetic acid betaine, allcylbetalne, amidobetaine, and suifobetaine; and olephillc nonionic sur- 
factants Including sorbitan fatty acid esters such as sorbitan monooleate, sorbitan monoisostearate, sorbitan mon- 
olaurate, sorbitan monopalmltate, sorbitan monostearate, sorbitan sesquloleate, sorbitan trioleate, diglyceryt sorb- 
is itan penta-2-ethylhexanoate, and diglyceryl sorbitan tetra-2-ethylhexanoate; glycerin fatty acid esters such as cot- 

ton seed oil glycerlde, glyceryl monoerucate, glyceryl sesquloleate, glyceryl monostearate, glyceryl monopyro- 
glutamate monooleate. and glyceryl stearate maiate; propylene glycol fatty acid esters such as propylene glycol 
monostearate; hydrogenated castor oil derivatives; glycerin alkylethers; and potyoxyethylene • methylpoiyslloxane 
copolymers; 

20 hydrophitic nonionic surfactants including POE sorbitan fatty acid esters such as POE sorbitan monooleate, POE 

sorbitan monostearate, and POE sorbitan tetraoleate; POE sorbitol fatty acid esters such as POE sorbitol monol- 
aurate, POE sorbitol monooleate, POE sorbitol pentaoleate, and POE sorbitol monostearate; POE glycerin fatty 
acid esters such as POE glycerin monostearate, POE glycerin monoisostearate, and POE glycerin triisostearate; 
POE fatty acid esters such as POE monooleate, POE distearate, and POE dioieate; POE alkyI ethers such as 

25 POE lauryl ether, POE oleyl ether, POE stearyl ether, POE behenyl ether, POE 2-octyldodecyl ether, and POE 

cholesteryl ether; POE alkylphenyl ethers such as POE octyiphenyl ether, POE nonylphenyl ether, and POE dino- 
nylphenyl ether; Pluronio® surfactants such as Pluronio® ; POE-POP alkyl ethers such as POE-POP cetyl ether, 
POE-POP 2-decyItetradecyl ether, POE-POP monobutyl ether, POE-POP hydrogenated lanolin, and POE-POP 
glycerin ether; tetra POE-tetra POP ethyienediamine condensation products such as Tetronio(g> ; POE castor oil 

30 derivatives and POE hydrogenated castor oil derivatives such as POE castor oil, POE hydrogenated castor oil, 

POE hydrogenated castor oil monoisostearate, POE hydrogenated castor oil triisostearate, POE hydrogenated 
castor oil monopyroglutamate monoisostearate diester, and POE hydrogenated castor oil maleate; POE beeswax 
or POE lanolin derivatives such as beeswax derivatives of POE sorbitol; alkanolamldes such as coconut fatty acid 
dlethanolamide. tauric acid monoethanolamide, and fatty acid isopropanolamide; POE propylene glycol fatty acid 

35 esters; POE alkylamlnes; POE fatty acid amides; sucrose fatty acid esters; POE nonylphenyl fomnaldehyde con- 
densation products; aikyiethoxydimethyiamlne oxides; and trioleyl phosphate, 
preservatives such as methyl paraben, ethyl paraben, and butyl paraben; 
sequestering agents such as sodium edetate and EDTA; 

natural water-soluble polymers including plant polymers such as gum arabi, tragacanth gum, gaiactan, guar gum, 
40 carob gum, gum karaya. carageenan, pectin, agar, quinceseed (quince), algae cotlold (brown algae extract), starch 

(rice, corn, potato, wheat), and giycyn'hizinic acid; microbial polymers such as xanthane gum, dextran, succlnogiu- 
can, and pullulan; animal polymers such as collagen, casein, albumin, and gelatin; 

semi-synthetic water-soluble polymers including starch polymers such as carboxylmethyl starch and methylhy- 
droxypropyl starch; cellulose polymers such as methyl cellulose, nitro cellulose, ethyl cellulose, hydroxypropyl 
45 methylcellulose, hydroxyethyi cellulose, sodium cellulose sulfate, hydroxypropylcellulose, sodium carboxymethyi 

cellulose (C1\/IC), microcrystaliine cellulose, and cellulose powder; alginate polymers such as sodium alginate and 
propylenegiycot alginate; 

synthetic water-soluble polymers including vinyl polymers such as polyvinyl alcohol, polyvinyl methyl ether, poly- 
vinylpyrrolidone, carboxyivinyl polymer (Carbopol), and alkyi-modified carboxyivinyl polymers; polyoxyethylene 
50 polymers such as polyethylene glycols 2000, 4000, and 6000; polyoxyethylene polyoxypropylene copolymers; 

acrylic polymers such as sodium polyacrytate, poiyethyl acryiate, and polyacrylamide; potyethyleneimlne; and cat- 
Ionic polymers; 

inorganic water-soluble polymers such as bentonlte, aluminum magnesium silicate (bee gum), Laponite, hectorite, 

and silicic anhydride; 

55 thickeners such as casein, dextrin, gelatine, sodium pectate, methylcellulose, CMC, hydroxyethylcellulose, hy- 

droxypropylcellulose, PVA, PVM, PVP, sodium polyacrylate, carboxyivinyl polymer, locust been gum, guar gum, 
tamarind gum, dimethyl dialkyi ammonium cellulose sulfate, xanthane gum, aluminum magnesium silicate, ben- 
tonlte, and hectorite; 
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powder Ingredients including Inorganic powders such as serlcite, muscovlte, golden mica, synthetic mica, lepldolite, 
biotlte, vennicullte, magnesium carbonate, calcium carbonate, aluminum silicate, barium silicate, calcium silicate, 
magnesium silicate, strontium silicate, tungstic acid metal salt, magnesium, silica, zeolite, barium sulfate, calcined 
calcium sulfate (calcined gypsum), calcium phosphate, f luorapatite, hydroxyapatite, ceramic powder, metallic soap 
5 (such as calcium palmltate and aluminum stearate). and boron nitride; and ogranic powders such as polyamide 

resin powder (nylon powder), polyethylene powder, polymethyl methacrylate powder, polystyrene powder, styrene- 
acryllc acid copolymer resin powder, benzoguanamlne resin powder, poly(tetrafluoroethylene) powder, and cellu- 
lose powder; 

inorganic white pigments such as titanium dioxide and zinc oxide; inorganic red pigments such as red iron oxide 
10 and iron titanate; Inorganic brown pigments such as T^iron oxide; inorganic yellow pigments such as yellow iron 
oxide and loess; inorganic black pigments such as black iron oxide, carbon black, and lower titanium oxide; inor- 
ganic violet pigments such as manganese violet and cobalt violet; inorganic green pigments such as chromium 
oxide, chromium hydroxide, and cobalt titanate; Inorganic blue pibments such as ultramarine and prusslan blue; 
pearl pigments such as titanium-oxide-coated mica, titanium-oxIde-coated bismuth oxychloride, titan lum-oxide- 
15 coated talc, colored-tltanium-oxide-coated mica, bismuth oxychloride, and fish scale flake; metallic powder pig- 

ments such as aluminum powder and copper powder; organic pigments such as Red #201 , Red #202, Red #204, 
Red #205, Red #220, Red #226, Red #228, Red #405, Orange #203, Orange #204, Yellow #205, Yellow #401, 
and Blue #404; zirconium-, barium-, or aluminum-lake-organic pigments such as Red #3, Red #104, Red #106, 
Red #227. Red #230, Red #401 , Red #505, Orange #205, Yellow #4. Yellow #5, Yellow #202, Yellow #203, Green 
20 #3, and Blue #1; natural colors such as chlorophyll and p-carotene; coloring agents such as titanium yellow, 
carthamin, and safflower red; perfumes; water; and alcohols. 

[0072] Specific fonnulatlons of the external use compositions of the present invention are described below In the 
Examples hereunder. 

25 

Examples 

[0073] The present invention will next be described In more detail by way of Examples of the extemal use composi- 
tions A and B, which should not be construed as limiting the invention thereto. Unless otherwise specified, the amount 
30 of an incorporated Ingredient represents weight % with respect to the total of the composition containing the Ingredient. 



I. Examples of external use composition A 



[Test Example A] 

35 

[0074] In order to evaluate the intended effects of the extemal use composition A, the below-described tests were 
perfomied. 



40 



55 



1A. UV-shielding test (sunburn-ceil-production inhibition test) 



[0075] A mixture of a thiol compound and/or a zinc compound was applied onto the back of healthy men, and the 
mixture was evaluated in temns of the effect of preventing production of sunburn cells (epidennal cells damaged by 
sunburn: which, when subjected to hematoxytin-eosin staining, are verified as cells with unifomily eosinophilic cyto- 
plasm and a vacuolated, dense nucleus clearly stained with hematoxylin). 

45 [0076] Specifically, the below-described "W/0 emulsion composition containing a thiol compound and/or a metallic 
compound," which had been prepared through a conventional method in advance, was applied onto the back of each 
man for three days. Twenty-four hours after final application of the W/0 emulsion composition, his back was irradiated 
with U V rays (UVB + UVA) of 2 x 1 0^ J/m2. Twenty-four hours after irradiation of the UV rays, a piece of skin specimen 
was collected from his back, a tissue sample was prepared therefrom, and the sample was subjected to hematoxylin- 

50 eosin staining. 

[0077] Sunbum cells In the thus-prepared stained tissue sample were counted, and the effect of the composition for 
preventing production of sunbum cells was evaluated on the basis of the number of sunburn cells. The sunbum-cell- 
production Inhibitory action was graded according to the below-described four ratings. 
[0078] The results are shown In Table 1 A. 



Fonnulation of W/0 emulsion composition containing a thiol compound and/or a metallic compound 



Glyceryl monostearate 



0.5 wt.% 
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(continued) 



Formulation of W/0 emulsion composition containing a thiol compound and/or a metallic compound 



Isostearic acid 
Liquid paraffin 

Thiol compound (shown in Table 1 A) 
Metallic compound (shown in Table 1 A) 
Purified water 




10 



IS 



20 



25 



30 



35 



40 



45 



SO 



55 



Evaluation ratings 




The number of sunburn celts per mm^ (X) 


D: many sunburn ceils were observed 

C: some sunburn cells were observed 
B: a few sunburn cells were observed 

A: no sunburn cells were observed 


2<X 
1 <X^2 
0<X^1 

0 



Table 1A 



Thiol compound 


^/latalli/^ colt 
IVieiaiMC Sail 


CValUaUUil icoUiLo 


None 


None 


n 


None 


Aluminum oxide 


u 




Mflnnp^lum chloride 


D 


None 


iron(il) sulfate 


D 


None 


Titanium oxide 


D 


None 


Zinc gluconate 


C 


None 


Basic zinc carbonate 


C 


None 


Zinc stearate 


C 


None 


Zinc undecyienate 


C 


None 


Zinc oxide 


c 


None 


Zinc myristate 


c 


None 


Zinc iaurate 


c 


Glutathione 


None 


c 


N-Acetyicysteine 


None 


c 


Glutathione 


Zinc gluconate 


A 


Glutathione 


Basic zinc carbonate 


A 


Glutathione 


Zinc stearate 


A 


Glutathione 


Zinc undecyienate 


A 


Glutathione 


Zinc oxide 


A 


Glutathione 


Zinc myristate 


A 


N-Acetylcysteine 


Zinc iaurate 


A 


N-Acetylcystelne 


Zinc gluconate 


A 



[0079] As is apparent from Table 1 A, a thiol compound such as glutathione or N-acetyicystelne exhibits the effect of 
preventing production of sunburn ceils, and a zinc compound exhibits the effect of preventing production of sunburn 
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cells to some extent. 

[0080] The results show that, when a zinc connpound and a thiol compound are Incorporated In combination into the 
composition, surprisingly, the effect of the composition for preventing production of sunburn cells; I.e., UV-shieldIng 
effect. Is drastically enhanced. 

5 

2A. Thiol compound stability test 

[0081] In order to evaluate stability of glutathione (a thiol compound), powder of a metallic salt or a metalilc oxide, 
and glutathione were incorporated in combination into an aqueous solution, and change in the odor of the solution was 
10 evaluated. 

[0082] Specifically, an aqueous solution containing powder of a metallic compound shown in Table 2A and glutathione 
(the fomriulatlon of the solution Is described below) was allowed to stand at SO^'C for two weeks. Thereafter, change in 
the odor of the solution was organolepticaily evaluated by three expert panelists on the basis of the following ratings. 
The results are shown in Table 2A. 

15 

Evaluation ratings 
[0083] 

20 A: No offensive odor 
B: Little offensive odor 
C: Some offensive odor 

2S 

D: Offensive odor 



Fonrtulatlon of an aqueous solution containing a metallic salt compound 


Purified water 


98.0 wt.% 


Glutathione 


1.0 


Metallic salt compound (shown In Table 2A) 


1.0 



35 

Table 2A 



so 



Metallic powder 


Evaluation results 


Control (purified water 99%, glutathione 1%) 


D 


Aluminum oxide 


D 


Aluminum sulfate 


D 


Magnesium chloride 


D 


Magnesium sulfate 


D 


Magnesium nitrate 


D 


iron(il) sulfate 


D 


Titanium oxide 


D 


Alumina-treated titanium oxide 


D 


Zinc sulfate 


A 


Zinc carbonate 


B 


Zinc gluconate 


A 


Basic zinc carbonate 


A 


Zinc chloride 


A 
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Table 2A (continued) 



10 



Metallic powder 


Evaluation results 


Zinc laurate 


B 


Zinc paimltate 


B 


Zinc para-phenoisulfonate 


A 


Zinc undecylenate 


A 


Zinc stearate 


B 



[0084] As is apparent from Table 2A. an aqueous solution containing glutathione and powder of a zinc salt compound 
does not generate an offensive odor; I.e., glutathione Is stable In the solution. 

[0085] Therefore, when glutathione and a zinc salt compound are incorporated in combination into an external use 
composition, the resultant composition is stable and does not generate an offensive odor. 

[0086] IVIIIky lotions were prepared according to the formulations shown In Tables 3A, 4A, and 5A, and each of the 
emulsions was subjected to the aforementioned "thiol compound stability test." The results are shown in Tables 3A, 
4A, and 5A. 

20 Table 3A 



25 



35 





Examples 


Comp. Ex.1 A 




1A 


2A 


3A 


4A 


5A 




Liquid paraffin 


30.0 


30.0 


30.0 


30.0 


30.0 


30.0 


Cetyl 2-ethyl hexanoate 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


Jojoba oil 


5.0 


5.0 


5.0 


5.0 


5.0 


6.0 


Decamethylcyclopenta-Siloxane 


20.0 


20.0 


20.0 


20.0 


20.0 


20.0 


Polyoxyalkylene-modified organopolysiioxane 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Zinc gluconate 


5.0 


5.0 


5.0 


5.0 


5.0 




Organo modified Bentonite 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


1 ,3-Butylene glycol 


5.0 




5.0 


5.0 


5.0 


5.0 


EDTA.3Na.2H2O 


0.5 


0.5 




0.5 


0.5 


0.5 


Tocopherol acetate 


1.0 


1.0 


1.0 




1.0 


1.0 


Methyl paraben 


0.5 


0.5 


0.5 


0.5 




0.5 


Glutathione 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Purified water 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 


Evaluation of Odor 


A 


A 


A 


A 


A 


D 


Bal. = Balance 



Table 4A 



45 





Examples 


Comp. Ex. 2A 


6A 


7A 


8A 


9A 


10A 


Liquid paraffin 


30.0 


30.0 


30.0 


30.0 


30.0 


30.0 


Cetyl 2-ethyl hexanoate 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


Jojoba oil 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


Decamethylcyclopenta-Siloxane 


20.0 


20,0 


20.0 


20.0 


20.0 


20.0 


Polyoxyalkylene-Modifled Organopolysiioxane 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Basic zinc carbonate 


5.0 


5.0 


5.0 


5.0 


5.0 




Organo modified Bentonite 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


1 ,3-Butylene glycol 


5.0 




5.0 


5.0 


5.0 


5.0 


EDTA.3Na.2H2O 


0.5 


0.5 




0.5 


0.5 


0.5 


Tocopherol acetate 


1.0 


1.0 


1.0 




1.0 


1.0 
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Table 4A (continued) 



'5 





Examples 


Comp. Ex. 2A 


6A 


7A 


8A 


9A 


10A 


Methyl paraben 


0.5 


0.5 


0.5 




0.5 




0.5 


N'Acetylcystelne 


1.0 


1.0 


1.0 




1.0 


1.0 


1.0 


Purified water 


Bal. 


Bal. 


Bal. 




Bal. 


Bal. 


Bal. 


Evaluation of Odor 


A 


A 


A 


A 


A 


D 


Bal. s Balance 



Table 5A 





Examples 




11A 


12A 


13A 


14A 


15A 


Liquid paraffin 


30.0 


30.0 


30.0 


30.0 


30.0 


30.0 


Cetyl 2-ethyl Cetyl 2-ethyl hexanoate 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


Jojoba oil 


5.0 


5.0 


6.0 


5,0 


5.0 


5.0 


Decamethylcyclopenta-Siloxane 


20.0 


20.0 


20.0 


20.0 


20.0 


20.0 


Polyoxyall<ytene-Modifled Organopolysiloxane 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Zinc chloride 


5.0 


5.0 


5.0 


5.0 


5.0 




Organo modified Bentonite 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


1 ,3-Butylene glycol 


5.0 




5.0 


5.0 


5.0 


5.0 


EDTA.3Na.2H2O 


0.5 


0.5 




0.5 


0.5 


0.5 


Tocopherol acetate 


1.0 


1.0 


1.0 




1.0 


1.0 


Methyl paraben 


0.5 


0.5 


0.5 


0.5 




0.5 


Glutathione 


5.0 


5.0 








5.0 


N -Acetylcysteine 






5.0 


5.0 


5.0 




Antioxidant(l) 




1.0 








1.0 


Antioxidant(2) 






1.0 




1.0 




Purified water 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 


Evaluation of Odor 


B 


A 


A 


B 


A 


D 


Bal. = Balance 

Antioxidant(1 ): dibutylhydroxytoluene 
Antioxidant(2): butylhydroxyanisole 



40 

[0087] As is apparent from the results shown in Tables 3A through 5A, even when the extemal use composition of 
each Example containing a thiol compound and a zinc compound in combination is allowed to stand under stringent 
conditions for a long period of time, the composition does not generate an offensive odor attributed to modification of 
the thiol compound, and the composition is very stable. In the case in which an antioxidant is added to the external 
45 use composition, even when a large amount of a thiol compound is incorporated into the composition, the composition 
is very stable. 

[0088] Typical fonmulation examples of the external use composition A are described below. Even when the compo- 
sition of each fonnulation was allowed to stand at 50"C for two months, a thiol compound contained in the composition 
was stable, and the composition did not generate an offensive odor attributed to modification of the incorporated thiol 

50 compound. Even when the external use composition A assumes an arbitrary product form, the stability of a thiol com- 
pound in the composition is drastically enhanced; i.e., the composition fully exerts one of the intended effects. 
[0089] When the composition of each formulation was subjected to the aforementioned UV-shielding test, the com- 
position exerted the effect of preventing production of sunburn cells. Briefly, when a thiol compound and a zinc com- 
pound are incorporated in combination into the composition, the composition exerts a remarkably excellent UV-shield- 

55 ing effect. 
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[Example 1 6A] Powder-containing gei 

[0090] A gei having the following f onnulation was prepared by dissolving the aqueous phase ingredients while stimng 
and adding thereto the alcohol phase Ingredients while stirring. 



Ingredient 


Amount (wt.%) 


A. Aqueous phase 


Purified water 


balance 


Polyethylene glycol 400 


5.0 


Propylene glycol 


5.0 


Dipotassium glycyrrtiizlnate 


0.1 


Sodium hyaluronate 


0.05 


Carboxyvinyl polymer 


0.5 


Potassium hydroxide 


0.2 


Sodium hydroxymethoxybenzophenone sulfonate 


0.1 


Glutathione 


0.5 


Zinc gluconate 


0.5 


B. Alcohol phase 


Ethanol 


10.0 


POE(25) octyldodecyi ether 


0.5 


2-Ethylhexyl p-methoxycinnamate 


0.05 


Tocopheryl acetate 


0.1 


Methyl paraben 


0,1 


Perfume 


suitable amount 



[Example 17A] IVIIIky lotion (1) 

[0091 ] A milky lotion having the following formulation was prepared by adding the oily phase ingredients to the aque- 
ous phase ingredients and emulsifying the resultant mixture in an emulsifier. 



Ingredient 


Amount (wt.%) 


A. Oily phase 


Stearic acid 


2.0 


Cetanol 


1.0 


Vaseline 


2.0 


Liquid paraffin 


9.0 


Cetyl 2-ethylhexanoate 


1.0 


Jojoba oil 


1.0 


Squalane 


2.0 


Pentaerythritol tetra-2-ethylhexanoate 


3.0 


Methylphenyl polyslloxane 


2.0 


Evening primrose oil 


0.5 


Glyceryl octanoate 




di-p-methoxycinnamate 


1.5 


POE(IO) monooleate 


0.1 


Butyl paraben 


0.2 


Perfume 


suitable amount 


B. Aqueous phase 


Propylene glycol 


5.0 


1 ,3-Butylene glycol 


2.0 
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(continued) 



Ingredient 


Amount (wt.%) 


B. Aqueous phase 


Arbutin 


5,0 


Carboxyvinyl polymer 


0.2 


Triethanolamlne 


0.2 


N'Acetylcysteine 


3.0 


Zinc sulfate 


1.0 


Sodium bisulfite 


0.5 


Purified water 


balance 



[Example 1 8A] Milky lotion (2) 

[0092] In a manner similar to that employed In Example 17A, a mlllcy lotion having the following fomnuiatlon was 
prepared. 



20. 


Ingredient 


Amount (wt.%) 




A. Oily phase 




Stearic acid 


2.0 




Cetanol 


1.0 


25 


Vaseline 


2.0 




Liquid paraffin 


9.0 




Cetyl 2-ethyihexanoate 


1.0 




Jojoba oil 


1.0 




Squalane 


2.0 


30 


Pentaerythritol 






tetra-2-ethylhexanoate 


3.0 




Methylphenyipolysiloxane 


2.0 




Evening primrose oil 


0.5 


35 


p-Aminobenzolc acid 


1.5 


POE(IO) monooieate 


0.1 




Stearlc-acld-treated zinc oxide microparticles 


5.0 




(Average particle size: 0.02 \vm) Butyl paraben 


0.2 


40 


Perfume 


suitable amount 


B. Aqueous phase 




Propylene glycol 


5.0 




1 ,3-Butylene glycol 


2,0 




Arbutin 


5.0 


45 


Carboxyvinyl polymer 


0.2 




Triethanolamlne 


0.2 




N-Acetyicysteine 


3.0 




Zinc white 


5.0 


SO 


Purified water 


balance 



[Example 1 9A] Cream (1 ) 



[0093] A cream having the following fonnulatlon was prepared by adding the oily phase ingredients to the aqueous 
55 phase ingredients and emulsifying the resultant mixture In an emulsifler. 
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Ingredient 


Amount (wt.%) 


A. Oily phase 


Stearic acid 


2.0 


Stearyl alcohol 


7.0 


Hydrogenated lanolin 


2.0 


niiuo nil 

\JUW Ull 




Glyceryl tri-2-ethyihexanoate 


3.0 


Octyldodecanol 


5.0 


POE(25) cetyl ether 


3.0 


Glyceryl monostearate 


2.0 


Octyl salicylate 


0.5 


2-Hydroxy-4-methoxyben2ophenone 


0.5 


Basic zinc carbonate 


5.0 


Propyl paraben 


0.3 


Perfume 


suitable amount 


B. Aqueous phase 


1 ,3-Butylene glycol 


6.0 


0 [propylene glycol 


3.0 


Glycerin 


4.0 


Tranexamic acid 


2.0 


Magnesium L-ascorbyl-2-phosphate 


0.1 


Pantothenic acid 


0.1 


Glutathione 


2.0 


Purified water 


balance 



30 

[Example 20A] Cream (2) 

[0094] In a manner similar to that employed in Example 1 9A, a cream having the following fomiulation was prepared. 



35 


Ingredient 


Amount (wt.%) 




A. Oily phase 




Stearic acid 


2.0 




Stearyl alcohol 


7.0 


40 


Hydrogenated lanolin 


2.0 




Olive oil 


1.0 




Glyceryl tri-2-ethylhexanoate 


3.0 




Octyldodecanol 


5.0 


45 


POE(25) Cetyl ether 


3.0 




Glyceryl monostearate 


2.0 




2-Ethylhexyl p-dlmethylaminobenzoate 


0.5 




Dextrin-palmltate-treated zinc oxide 


5.0 




(Average particle size: 0.04 (im) 




50 


Zinc laurate 


2.5 




Propyl paraben 


0.3 




Perfume 


suitable amount 




B. Aqueous phase 


55 


1 ,3-Butytene glycol 


6.0 




Dipropylene glycol 


3.0 




Glycerin 


4.0 
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(continued) 



Ingredient 


Annount (wt,%) 


B. Aqueous phase 


Tranexamic acid 


2.0 


Magnesium L-ascorbyl-2-phosphate 


0.1 


Pantothenic acid 


0.1 


Glutathione 


2.0 


Purified water 


balance 



[Example 21 A] Two-layer lotion (1 ) 

[0095] A two-layer lotion having the following f omiulation was prepared by dispersing the aqueous phase Ingredients 
while stln^ing and adding thereto the alcohol phase ingredients. 





Ingredient 


Amount (wt.%) 




A. Aqueous phase 


20 


Purified water 


balance 




Propylene glycol 


4.0 




Allantoin 


0.2 




Sodium chloride 


0,1 


25 


Bentonite 


1.0 




Talc 


0.5 




Cellulose powder 


0.5 




Silica 


1.0 




Sodium hydroxymethoxybenzophenone sulfonate 


0.1 


30 


Glutathione- 


0.5 




Basic zinc carbonate 


1.0 




B. Alcohol phase 




Ethanol 


15.0 


35 


Methyl paraben 


0.1 




Menthol 


0.05 




POE(60) glyceryl monoisostearate 


0.5 




Tocopherol acetate 


0.01 


40 


Perfume 


suitable amount 



[Example 22A] Two-layer lotion (2) 



[0096] In a manner similar to that employed In Example 21 A, a two-layer lotion having the following fomnulation was 
45 prepared. 



Ingredient 


Amount {wt.%) 


A. Aqueous phase 


Purified water 


balance 


Propylene glycol 


4.0 


Allantoin 


0.2 


Sodium chloride 


0.1 


Bentonite 


1.0 


Talc 


0.5 


Cellulose powder 


0.5 


Silica 


1.0 
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(continued) 



Ingredient 


Amount (wt.%) 


A. Aqueous phase 


Sodium hydroxymethoxybenzophenone sulfonate 


0.1 


Glutathione 


0.5 


Zinc myrlstate 


1.5 


Zinc oxide microparticles 


1.0 


(Average particle size: 0.02 ^m) 




B. Alcohol phase 


Ethanol 


15.0 


Methyl paraben 


0.1 


ly^enthol 


0.05 


POE(60) glyceryl monolsostearate 


0,5 


Tocopherol acetate 


0.01 


Perfume 


suitable amount 



[Example 23A] Peel-off pack (1 ) 

[0097] A peel-off pack having the following composition was prepared by dissolving the aqueous phase Ingredients 
while stimng and adding thereto the alcohol phase ingredients. 



Ingredient 


Amount (wt.%) 


A. Aqueous phase 


Purified water 


balance 


Polyethylene glycol 1500 


5.0 


Polyvinyl alcohol 


13.0 


Placental extract 


0.3 


N-Acetylcysteine 


0.5 


Zinc citrate 


1.0 


Zinc oxide microparticles 


1.0 


(Average particle size: 0.1 ^im) 




B. Alcohol phase 


Ethanol 


7.0 


POE(20) oleyl alcohol ether 


1.0 


l\1ethyl paraben 


0,2 


Myrlstic-acid-treated zinc oxide microparticles 




Perfume 


suitable amount 



[Example 24A] Peel-off pack (2) 

[0098] In a manner similar to that employed In Example 23A, a peel-off pack having the following formulation was 
prepared. 



Ingredient 


Amount (wt,%) 


A. Aqueous phase 


Purified water 


balance 


Polyethylene glycol 1500 


5.0 


Polyvinyl alcohol 


13.0 


Placental extract 


0.3 
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(continued) 



Ingredient 


Amount (wt.%) 


A. Aqueous phase 


N-Acetylcysteine 


0.5 


Glutathione 


5.0 


Zinc p-phenotsulfonate 


1.0 


Zinc pyrithione 


0.5 


Zinc stearate 


0.2 


Zinc sulfate 


0.2 


Zinc white 


1,0 


Zinc oxide microparticles 


1,0 


(Average particle size: 0.1 \vrr\) 




B, Alcohol phase 


Ethanol 


7.0 


POE(20) oieyl alcohol ether 


1.0 


Methyl paraben 


0.2 


Myristic-acid-treated zinc oxide 


1.0 


Perfume 


suitable amount 



[Example 25A] Sunscreen cream (1 ) 

25 

[0099] A sunscreen cream having the following fomiulatlon was prepared by adding the oily phase ingredients to 
the aqueous phase Ingredients while emulsifying the resultant mixture in an emulsifier. 



Ingredient 


Amount (wt.%) 


A. Oily phase 


Octyl methoxyclnnamate 


5.0 


Decamethylcyclopentasiloxane 


20.0 


Methyl poiysiloxane 


5,0 


POE glyceryl triisostearate 


1.5 


Organo modified clay mineral (Benton 38) 


0.5 


Silicone resin 


5.0 


Tocopheryl acetate 


0.05 


Methyl paraben 


0.5 


Alumina-treated titanium dioxide 


5.0 


Zinc pyrithione 


1.0 


Perfume 


suitable amount 


B. Aqueous phase 


1 ,3-Butyiene glycol 


5.0 


Glycerin 


5.0 


EDTA . 3Na-2H20 


0.6 


Glutathione 


1.0 


Purified water 


balance 



[Example 26A] Sunscreen cream (2) 

[0100] In a manner similar to that employed In Example 25A, a sunscreen cream having the following formulation 
was prepared. 
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ingredient 


Amount {wt.%) 


A. Oily phase 


Octyi methoxycinnamate 


5.0 


Decamethylcyclopentaslloxane 


20.0 


Methyl polysiloxane 


5.0 


POE giyceryi triisostearate 


1.5 


Organo modified clay mineral (Benton 38) 


0.5 


Silicone resin 


5.0 


Tocopheryl acetate 


0.05 


Methyl paraben 


0.5 


Alunnina-treated titanium dioxide 


5.0 


Sllicone-treated zinc oxide 


5.0 


(Average particle size: 0.02 ^m; the silicone treatment employed herein refers to the 




method disclosed in Japanese Patent Publication (l(ol<ol<u) No. 1-54381) 




Zinc undecytenate 


0.3 


Perfume 


suitable amount 


B. Aqueous phase 


1 ,3-Butylene glycol 


5.0 


Glycerin 


5.0 


EDTA . 3Na-2H20 


0.5 


Glutathione 


1.0 


Purified water 


balance 



I. Examples of external use composition B 

30 

[Test Example B] 

1B. Metallothionein Induction test 

35 [0101] A polar oil derivative (having an I.O.B. value of 0.1 or more), a higher fatty acid zinc salt, or a mixture thereof 
was applied onto the bacic of healthy men, and the compound was evaluated in temis of the effect of inducing production 
of metallothionein. 

[0102] Specifically, the below-described "W/0 emulsion composition containing a polar oil derivative and/or a higher 
fatty acid zinc salt," which had been prepared through a conventional method in advance, was applied onto the bacic 
40 of each man. Fifteen hours after application of the "W/0 emulsion composition containing a methoxyclnnamic acid 
derivative and/or a higher fatty acid zinc satt," a piece of skin specimen (biopsy sample) was collected from his bacic, 
a tissue sample was prepared therefrom, and the sample was subjected to immunohistochemical staining by use of 
an anti horse liver metallothionein antibody (product of DAKO). 

[0103] Staining of the thus-prepared sample with respect to the metallothionein antibody was evaluated on the basis 
45 of the following four ratings. 

[0104] The results are shown in Table 1 B. 





Formulation of W/0 emulsion composition containing a polar oil derivative and a higher fatty acid zinc salt 


so 


Glyceryl monostearate 


0.5 wt.% 


Isostearic acid 


3.0 wt.% 




Liquid paraffin 


15,0 wt.% 




Polar oil derivative (shown In Table 1 B) 


1.0 wt.% 




Higher fatty acid zinc salt (shown in Table 1 B) zz 


1 .0 wt.% 


ss 


Purified water 


79.5 wt.% 
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Evaluation ratings 



[0105] 

5 D: many sunburn cells were observed 
C: some sunburn cells were observed 
B: a few sunburn cells were observed 
A: no sunburn cells were observed 



10 

Table IB 



Polar oil derivative 


Higher fatty acid zinc salt 


Evaluation results 


None 


None 


D 


2*Ethylhexyl p-methoxycinnamate (Octyl p-methoxycinnamate) 


None 


D 


None 


Zinc laurate 


D 


2-Ethylhexyl p-methoxycinnamate (Octyl p-methoxycinnamate) 


Zinc laurate 


A 


None 


Zinc myristate 


D 


2-Ethylhexyl p-methoxyclnnamate (Octyl p-methoxycinnamate) 


Zinc myristate 


A 


Ethyl p-methoxycinnamate 


None 


D 


None 


Zinc stearate 


D 


Ethyl p-methoxycinnamate 


Zinc stearate 


A 


Isopropyl p-methoxycinnamate 


None 


D 


None 


Zinc undecylenate 


D 


Isopropyl p-methoxycinnamate 


Zinc undecylenate 


A 


None 


Zinc oleate 


D 


Isopropyl p-methoxyclnnamate 


Zinc oleate 


C 


DI-2-ethylhexylsucclnate 


None 


D 


DI-2-ethylhexylsuccinate 


Zinc laurate 


B 


Glyceryl trl-2-ethylhexanoate 


None 


D 


Glyceryl trl-2-ethythexanoate 


Zinc myristate 


B 


Pentaerythritol tetra-2-ethylhexanoate 


None 


D 


Pentaerythrltol tetra-2-ethylhexanoate 


Zinc stearate Zinc stearate 


A 


Cetyl octanoate 


None 


D 


Cetyl octanoate 


Zinc undecylenate 


B 



45 

[01 06] As is apparent from Table 1 8. when a higher fatty acid zinc salt or a polar oil derivative (having an I.O.B. value 
of 0.1 or more) Is singly Incorporated Into the composition, and the composition Is administered transdennalty, the 
composition does not exert the effect to induce production of metallothlonein in skin cells. In contrast, when a higher 
fatty acid zinc salt and a polar oil derivative are incorporated in combination into the composition ^ and the composition 
Is administered transdemrially, the composition exerts a drastically enhanced effect of inducing production of metal- 
lothlonein. 

[0107] The results show that, when a higher fatty acid zinc salt is dissolved in a polar oil derivative, and as a result, 
the zinc salt is absorbed transdemnally, and the zinc salt induces production of metallothlonein in skin cells. 

5^ 2B. Sunburn-cell-production inhibition test 

[0108] A polar oil derivative, a higher fatty acid zinc salt, or a mixture thereof was applied onto the back of healthy 
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men, and then the compound was evaluated In terms of the effect of preventing production of sunburn cells. 
[0109] Specifically, the below-described "W/0 emulsion composition containing a polar oil derivative and/or a higher 
fatty acid zinc salt," which had been prepared through a conventional method in advance, was applied onto the back 
of each man for three days. Twenty-four hours after final application of the "W/0 emulsion composition containing a 
5 methoxycinnamic acid derivative and/or a higher fatty acid zinc salt," the composition was wiped off the surface of the 
back skin, and then his back was Irradiated with UV rays (UVB + UVA) of 2 x 10^ J/m2. Twenty-four hours after 
irradiation with the UV rays, a piece of skin specimen (biopsy sample) was collected from his back, a tissue sample 
was prepared therefrom, and the sample was subjected to hematoxylin-eosin staining. 

[01 10] Sunburn cells in the thus>prepared stained tissue sample were counted, and the effect of the composition for 
10 preventing production of sunburn cells was evaluated on the basis of the number of sunburn cells. The sunbum-celi- 
production Inhibitory action was graded according to the below-described four ratings. 
[0111] The results are shown in Table 2B. 



Formulation of W/O emulsion composition containing a polar oil derivative and a higher fatty acid zinc salt 


Glyceryl monostearate 


0.5 wt.% 


Isostearic acid 


3.0 wt.% 


Liquid paraffin 


15.0 wt.% 


Polar oil derivative (shown in Table 2B) 


1.0 wt.% 


Higher fatty acid zinc salt (shown In Table 28) 


1.0 wt.% 


Purified water 


79.5 wt.% 



Evaluation ratings 


The number (X) of sunburn cells per mm^ 


D j many sunburn cells were observed 


2<X 


C ! some sunburn cells were observed 


1 <X52 


B 1 a few sunbum cells were observed 


0<XS1 


A j no sunburn cells were observed 


0 



Table 2B 



Polar oil derivative 


Higher fatty acid zinc salt 


Evaluation results 


None 


None 


D 


2-Ethylhexyl p-methoxyclnnamate (Octyl p-methoxycinnamate) 


None 


C 


None 


Zinc laurate 


D 


2-Ethylhexyl p-methoxycinnamate (Octyl p-methoxycinnamate) 


Zinc laurate 


A 


None 


Zinc myristate 


D 


2-Ethylhexyl p-methoxyclnnamate (Octyl p-methoxycinnamate) 


Zinc myristate 


A 


Ethyl p-methoxycinnamate 


None 


C 


None 


Zinc stearate 


D 


Ethyl p-methoxycinnamate 


Zinc stearate 


A 


Isopropyl p-methoxycinnamate 


None 


C 


None 


Zinc undecylenate 


D 


Isopropyl p-methoxycinnamate 


Zinc undecylenate 


A 


None 


Zinc oleate 


D 


Isopropyl p-methoxyclnnamate 


Zinc oleate 


B 


OI-2-ethylhexylsucclnate 


None 


D 
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Table 2B (continued) 



10 



Polar oil derivative 


Higher Tatty acid zinc salt 


Evaluation results 


DI-2-ethylhexylsucclnate 


Zinc laurate 


B 


Glyceryl tri-2-ethylhexanoate 


None 


n 
U 


Glyceryl tri-2-ethylhexanoate 


Zinc myrlstate 


A 


Pentaerythritol tetra-2-ethylhexanoate 


None 


D 


Pentaerythrltol tetra-2-ethylhexanoate 


Zinc stearate Zinc stearate 


A 


Cetyl octanoate 


None 


D 


Cetyl octanoate 


Zinc undecylenate 


B 



15 [01 1 2] As is apparent from Table 2B, when the composition containing only a higher fatty acid zinc salt is administered 
transdemnaliy, the composition does not exerts the effect of preventing production of sunburn cells, and when the 
composition containing a methoxyclnnamic acid derivative Is administered transdennally, the composition exerts the 
effect of preventing production of sunbum cells to some extent, the prevention effect being attributed to the UV-ab- 
sorbing effect of the methoxyclnnamic acid derivative. In contrast, when a higher fatty acid zinc salt and a polar oil 

20 derivative (having an I.O.B. value of 0.1 or more) are Incorporated in combination Into the composition, and the com- 
position is administered transdemnally, surprisingly, the composition exerts a drastically enhanced effect of preventing 
production of sunbum cells. 

[01 13] The results agree with the fact that, when a higher fatty acid zinc salt and a polar oil derivative are incorporated 
in combination into the composition, and the composition is administered transdermally, the composition exerts a dras- 
25 tically enhanced effect of inducing production of metallothionein. The results show that a higher fatty acid zinc salt is 
dissolved in a polar oil derivative, and as a result, the zinc salt is absorbed transdennally, and the zinc salt induces 
production of metallothionein in skin cells, and therefore production of sunburn cells is prevented, due to the antioxi- 
datlve action of metallothionein. 

[0114] The results also show that, when a higher fatty acid zinc salt and a polar oil derivative are incorporated in 
30 combination Into the composition, and the composition Is administered transdermally, production of sunbum cells is 
prevented, and consequently, skin damage caused by UV rays, such as sunburn, can be prevented. 
[0115] Typical formulation examples of the external use composition of the present invention are described below 
as working examples. 

' [0116] The compositions were subjected to the aforementioned metallothionein induction test and sunburn-celt-pro- 
35 ductlon inhibition test. In each test, evaluation of the compositions was rated "A" or "B." The odor of the compositions 
was organoleptically evaluated by three expert panelists. The results show that the compositions do not generate an 
offensive odor 

[0117] Therefore, even when the external use composition of the present invention assumes an arbitrary product 
form, the composition fully exerts the intended effects. 

40 

[Example 1 B] Powder-containing gel 

[01 18] A gel having the following formulation was prepared by dissolving the aqueous phase ingredients while stirring 
and adding thereto the alcohol phase ingredients while stirring. 

45 



ingredient 


Amount (wt.%) 


A. Aqueous phase 


Purified water 


balance 


Polyethylene glycol 400 


5.0 


Propylene glycol 


5.0 


Dipotassium gtycyrrhizinate 


0.1 


Sodium hyaluronate 


0.05 


Glutathione 


2.0 


Carboxyvinyl polymer 


0.5 


Potassium hydroxide 


0.2 
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(continued) 


Ingredient 


Amount (wt.%) 


A. Aqueous phase 


Sodium hydroxymethoxybenzophenone sulfonate 


0.1 


B. Alcohol phase 


Ethanol 

Zinc laurate 

Methyl octylcinnamate 

POE(25) 2-octyldodecyl ether 

2-Ethylhexyl p-methoxyclnnamate (I.O.B. = 0.35) 

Tocopheryl acetate 

Methyl paraben 

Perfume 


10.0 

2.0 
10.0 

0.5 
0.05 

0.1 

0.1 

suitable amount 



[Example 28] Milky lotion 

[01 19] A milky lotion having the following fomiulatlon was prepared by adding the oily phase Ingredients to the aque- 
ous phase Ingredients and emulsifying the resultant mixture in an emulslfler. 



Ingredient 


Amount {wt.%) 


A. Oily phase 


Stearic acid 


2.0 


Cetanol 


1.0 


Vaseline 


2.0 


Liquid paraffin 


9.0 


Cetyl 2-ethylhexanoate 


1.0 


Jojoba oil 


1.0 


Squalane 


2.0 


Pentaerythrltol tetra-2-ethylhexanoate 


3.0 


Methylphenyipolyslloxane 


2.0 


Zinc laurate 


1.0 


Methyl octylcinnamate 


10.0 


Evening primrose oil 


0.5 


Glyceryl octanoate dl-p-methoxycinnamate (I.O.B. = 0.52) 


1.5 


POE(IO) monooleate 


0.1 


Stearic-acid-treated zinc oxide microparticles 


5.0 


(Average particle size: 0.02 |im) 




Butyl paraben 


0.2 


Perfume 


suitable amount 


B. Aqueous phase 


Propylene glycol 


5.0 


1 ,3-Butylene glycol 


2.0 


Arbutin 


5.0 


Carboxyvinyl polymer 


0.2 


Triethanolamlne 


0.2 


N-Acety Cysteine 


3.0 


Zinc white 


5.0 


Purified water 


balance 
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[Example 3B] Cream 

[01 20] A cream having the following formulation was prepared by adding the oily phase ingredients to the aqueous 
phase Ingredients and emulsifying the resultant mixture in an emulsifier 



Ingredient 


Amount (wt.%) 


A. Oily phase 


Stearic acid 


2.0 


Stearyl alcohol 


7.0 


Hydrogenated lanolin 


2.0 


Olive oil 


1.0 


Glyceryl trl-2-ethylhexanoate 


3.0 


Octyldodecanol 


5.0 


POE(25) Cetyl ether 


3,0 


Glyceryl monostearate 


2.0 


2-Ethylhexyl p-dlmethylamlnobenzoate (I.O.B. = 0.35) 


0.5 


Dextrln-palmitate-treated zinc oxide 


5.0 


(Average particle size: 0.04 \xm) 




Zinc myristate 


2,0 


2-Ethylhexyl p-methoxyclnnamate 


2.0 


Methyl octylcinnamate 


10,0 


Propyl paraben 


0.3 


Perfume 


suitable amount 


B. Aqueous phase 


1 ,3-Butylene glycol 


6.0 


DIpropylene glycol 


3.0 


Glycerin 


4.0 


Tranexamic acid 


2.0 


Magnesium L-ascorbyl-2-phosphate 


0.1 


Pantothenic acid 


0.1 


Glutathione 


2.0 


Purified water 


balance 



[Example 4B] Two-layer lotion 

[0121] A two-layer lotion having the following fomiulation was prepared by dispersing the aqueous phase ingredients 
while stinring and adding thereto the alcohol phase ingredients. 



Ingredient 


Amount (wt.%) 


A. Aqueous phase 


Purified water 


balance 


Propylene glycol 


4.0 


Altantoin 


0.2 


Sodium chloride 


0.1 


Bentonite 


1.0 


Talc 


0.5 


Cellulose powder 


0.5 


Silica 


1.0 


Sodium hydroxymethoxy-Benzophenone sulfonate 


0.1 


Zinc oxide microparticles 


1.0 


(Average particle size: 0.02 ^m) 
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(continued) 



Ingredient 


Amount (wt,%) 


B. Alcohol phase 


Ethanol 


15.0 


Zinc stearate 


2.0 


Isopropyl p-methoxycinnamate (I.O.B. ^ 0.49) 


3.0 


Ethyl octylclnnamate 


8.0 


Methyl paraben 


0.1 


Menthol 


0.05 


POE(60) glyceryl monoisostearate 


0.5 


Tocopheryl acetate 


0.01 


Perfume 


suitable amount 



[Example 58] Peel-off pack 

[0122] A peel-off pack having the following formulation was prepared by dissolving the aqueous phase ingredients 
while stirring and adding thereto the ateohol phase ingredients. 



Ingredient 


Amount (wt.%) 


A. Aqueous phase 


Purified water 


balance 


Polyethylene glycol 1500 


5.0 


Polyvinyl alcohol 


13.0 


Placental extract 


0.3 


N-Acetylcystelne 


0.5 


Glutathione 


5.0 


Zinc white 


1.0 


Zinc oxide micropartlcles 


1.0 


(Average particle size: 0.1 p.m) 




B. Alcohol phase 


Ethanol 


7.0 


POE(20) oleyl alcohol ether 


1.0 


Zinc undecylenate 


0.5 


Octyl p-methoxyclnnamate (I.O.B. = 0.35) 


5.0 


Methyl paraben 


0.2 


Perfume 


suitable amount 



[Example 6B] Sun-screening cream 



[0123] A sun-screening cream having the following fonnulatlon was prepared by adding the oily phase ingredients 
to the aqueous phase Ingredients while emulsifying the resultant mixture in an emulslfier. 



Ingredient 


Amount (wt,%) 


A. Oily phase 


Zinc laurate 


1.0 


Zinc undecylenate 


0.3 


Methyl octylclnnamate 


10.0 


Sodium p-methoxycinnamate (I.O.B. ^3.11) 


1.0 


Decamethyteyclopentasiloxane 


20.0 
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(continued) 



Ingredient 


Amount (wt.%) 


A. Oily phase 


Methyl polyslloxane 

POE glyceryl trilsostearate ester 

Organo modified clay mineral (Benton 38) 

Silicone resin 

Tocopheryl acetate 

Methyl paraben 

Alumina-treated titanium oxide 

Sllicone-treated zinc oxide 

(Average particle size: 0.02 ^im; the silicone treatment employed herein refers to the 
method disclosed In Japanese Patent Publication (kokoku) No. 1-54381) 
Perfume 


5.0 
1.5 
0.5 
5.0 
0.05 
0.5 
5.0 
5.0 

suitable amount 


B. Aqueous phase 


1 ,3'Butylene glycol 
Glycerin 

EDTA . 3Na-2H20 

Glutathione 
Purified water 


5.0 
5.0 
0.5 
1.0 
balance 


[Example 7B] Powder-containing gel 



[01 24] A gel having the following fomnulation was prepared by dissolving the aqueous phase Ingredients while stirring 
and adding thereto the alcohol phase ingredients while stirring. 



Ingredient 


Amount (wt.%) 


A. Aqueous phase 


Purified water 


balance 


Polyethylene glycol 400 


5.0 


Propylene glycol 


5.0 


Dipotassium gtycyrrhizlnate 


0.1 


Sodium hyaluronate 


0.05 


Glutathione 


2.0 


Cariaoxyvinyl polymer 


0.5 


Potassium hydroxide 


0.2 


Sodium hydroxymethoxybenzophenone sulfonate 


0.1 


B. Alcohol phase 


Ethanol 


10.0 


Zinc laurate 


2.0 


Methyl octylclnnamate 


10.0 


POE(25) 2-octyldodecyl ether 


0.5 


Di-2-ethylhexyl succinate (I.O.B. = 0.32) 


0.05 


Tocopheryl acetate 


0.1 


Methyl paraben 


0.1 


Perfume 


suitable amount 



[Example 8B] Milky lotion 

[0125] A milky lotion having the following formulation was prepared by adding the oily phase ingredients to the aque- 
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0U8 phase Ingredients and emulsifying the resultant mixture in an emulsifien 



Ingredient 


Amount (wt,%) 


A. Olty phase 


Stearic acid 




OclaiiUi 


1.0 


V/oeolino 


2.0 


Lic^uiC] paraiiin 




L*eiyi ^'einyinexanoaie 


1 n 


jojODa oil 


i n 

1 .u 


oc^uaiane 




reniaeryinnioi 




tetra-2-ethvIhexanoate 


3.0 


Methylphenylpoiysiloxane 


2.0 


Zinc laurate 


1.0 


Pentaerythritol tetra-2-ethylhexanoate (I.O.B. = 0.35) 


10.0 


Evening primrose oil 


0.5 


Glyceryl octanoate di-p-methoxy cinnamate 


1.5 


POE(10) monooleate 


0.1 


Stearic-acid-treated zinc oxide microparticles 


5.0 


(Average particle size: 0.02 \irn) 




Butyl paraben 


0.2 


Perfume 


suitable amount 


B. Aqueous phase 


Propylene glycol 


5.0 


1 ,3-Butylene glycol 


2.0 


Arbutin 


5.0 


Carboxyvinyl polymer 


0.2 


Triethanolamlne 


0.2 


N-Acetylcysteine 


3.0 


Zinc white 


5.0 


Purified water 


balance 



[Example SB] Cream 

[0126J A cream having the following formulation was prepared by adding the oily phase ingredients to the aqueous 
phase ingredients and emulsifying the resultant mixture In an emulsifier. 



Ingredient 


Amount (wt.%) 


A. Oily phase 


Stearic acid 


2.0 


Stearyl alcohol 


7.0 


Hydrogenated lanolin 


' 2,0 


Olive oil 


1.0 


Glyceryl tri-2-ethylhexanoate (1.0. B. = 0.34) 


3.0 


Octyldodecanol 


5.0 


POE(25) Cetyl ether 


3.0 


Glyceryl monostearate 


2,0 


2-Ethylhexyl p-dimethylaminobenzoate 


0.5 


Dextrin-palmltate-treated zinc oxide 


5.0 


(Average particle size: 0.04 p.m) 
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(continued) 



Ingredient 


Amount (wt.%) 


A. Oily phase 


Zinc myrlstate 


2.0 


2-Ethylhexyl p-methoxyclnnamate 


2.0 


Glyceryl tri-2-ethylhexanoate 


10.0 


Propyl paraben 


0.3 


Perfume 


suitable amount 


B. Aqueous phase 


1 ,3>Butylene glycol 


6.0 


Dipropylene glycol 


3.0 


Glycerin 


4.0 


Tranexamic acid 


2.0 


Magnesium L-ascorbyl-2-phosphate 


0.1 


Pantothenic acid 


0.1 


Glutathione 


2.0 


Purified water 


balance 



[Example 1 0B] Two-layer lotion 

[01 27] A two-layer lotion having the following f onnulation was prepared by dispersing the aqueous phase ingredients 
while stinging and adding thereto the alcohol phase ingredients. 



Ingredient 


Amount {wt.%) 


A. Aqueous phase 


Purified water 


- balance 


Propylene glycol 


4.0 


Adantoin 


0.2 


Sodium chloride 


0.1 


Bentonite 


1.0 


Talc 


0.5 


Cellulose powder 


0.5 


Silica 


1.0 


Sodium hydroxymethoxybenzophenone sulfonate 


0.1 


Zinc oxide microparticles 


1.0 


(Average particle size: 0.02 (im) 




B. Alcohol phase 


Ethanol 


15.0 


Zinc stearate 


2.0 


Isopropyl p-methoxycinnamate 


3.0 


(I.O.B. = 0.49) 




Cetyl octanoate 


8.0 


ly^ ethyl paraben 


0.1 


Menthol 


0.05 


POE{60) glyceryl monoisostearate 


0.5 


Tocopheryl acetate 


0.01 


Perfume 


suitable amount 
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Industrial Applicability 

[0128] As described above, the external use compositions of the present invention can promote production of met- 
aliothionein in skin cells, and thus prevent skin damage caused by solar UV rays, without any problem in tenms of odor. 

5 

Claims 

1 . A composition for extemal use comprising a zinc compound. 

10 

2. The composition for extemal use according to claim 1 , whteh optionally comprises a thiol compound. 

3. The composition for extemal use according to claim 2, wherein the thiol compound is gluthathlone derivatives or 
cysteine derivatives. 

IS 

4. The composition for external use according to claim 2 or 3, wherein the zinc compound is one or more species 
selected from the group consisting of zinc oxide, zinc gluconate, basic zinc carbonate, zinc chloride, zinc laurate, 
zinc myristate, zinc paimitate, zinc para-phenolsulfonate, zinc pyrithionate, zinc stearate, zinc sulfate, zinc unde- 
cylenate, zinc acetate, zinc riiodlnate, zinc ricinoleate, and zinc neodecanoate. 

20 

5. The composition for extemal use according to claim 4, wherein the zinc compound is zinc oxide. 

6. The composition for extemal use according to any one of claims 2 through 5, wherein the amount of the zinc 
compound contained in the composition is 0.01-20.0 wt.% based upon the total of the composition. 

25 

7. The composition for external use according to any one of claims 2 through 6, wherein the amount of the thiol 
compound contained in the composition is 0.01-20.0 wt.% based upon the total of the composition. 

8. The composition for external use according to any one of claims 2 through 7, wherein the thiol compound contained 
30 In the composition is stabilized. 

9. The composition for extemal use according to claim 1 , which optionally comprises a polar oil derivative having an 
i.O.B. value of 0.1 or more, wherein the zinc compound is a higher fatty acid zinc salt. 

35 10. The composition for extemal use according to claim 9, wherein the polar oil derivative having an I.O.B. value of 
0.1 or more Is an oil ester derivative, an oil cariaoxyl derivative, or an oil carboxylic acid salt. 

11. The composition for extemal use according to claim 9, wherein the polar oil derivative having an I.O.B. value of 
0.1 or more is one or more species selected from the group consisting of a para-methoxycinnamic acid derivative, 

40 di-2-ethylhexyl succinate, pentaerythritol tetra-2-ethyih6xanoate, glyceryl tri-2-ethylhexanoate, cetyl octanoate, 
Isopropyl myristate, Isopropyl paimitate, butyl stearate, hexyl laurate, myristyl myristate. decyl oteate, hexyldecyl 
dimethyloctanoate, cetyl lactate, myristyl lactate, Isocetyl stearate, cholesteryl 12-hydroxystearate, ethylene glycol 
di-2-ethylhexanoate, neopentyi glycol dicaprate, diisostearyl malate, glyceryl di-2-heptylundecanoate, trimethyiol- 
propane tri-2-ethyihexanoate, trimethylolpropane trtisostearate, cetyl 2-ethylhexanoate, 2-ethyihexyi paimitate, 

45 glyceryl trimyristate, glyceryl tri-2-heptyiundecanoate, diisobutyl adipate, 2-octyldodecyl N-iauroyl-L-glutamate, di- 

2-heptylundecyl adipate, ethyl laurate, di-2-ethylhexyl sebacate, 2-hexyldecyl nriyristate, dl-2-hexyldecyl adipate, 
diisopropyl sebacate, ethyl acetate, butyl acetate, amyl acetate, and triethyl citrate. 

12. The composition for external use according to claim 9, wherein the polar oil derivative having an I.O.B. value of 
so 0.1 or more Is para-methoxycinnamic acid derivatives. 

13. The composition for external use according to claim 12, wherein the para-methoxyclnnamic acid derivative is 
2-ethylh6xyl para-methoxyclnnamate. 

55 14. The composition for external use according to any one of claims 9 through 13, wherein the higher fatty acid zinc 
salt is one or more species selected from the group consisting of zinc laurate, zinc myristate, zinc paimitate, zinc 
stearate, zinc undecylenate, zinc caprate, zinc oleate, zinc rhodinate, zinc ricinoleate, and zinc neodecanoate. 
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15. The composition for external use according to any one of cialms 9 through 1 4, wherein the amount of the polar oil 
derivative having an I.O.B. value of 0.1 or more contained in the composition is 0.01-30.0 wt.% based upon the 
total of the composition. 

16. The composition for external use according to any one of claims 9 through 15, wherein the amount of the higher 
fatty acid zinc salt contained in the composition is 0.01 -20.0 wt.% based upon the total of the composition. 

17. The composition for external use according to any one of claims 9 through 16, wherein the higher fatty acid zinc 
salt Is dissolved In the polar oil derivative having an I.O.B. value of 0.1 or more. 

18. The composition for extemal use according to any one of claims 1 through 1 7, which Is a composition for preventing 

skin damage. 

19. The composition for external use according to claim 18, which prevents skin damage caused by exposure of the 
IS skin to UV rays. 

20. The composition for extemal use according to claim 18, which promotes production of metallothjonein. 

21. The composition for extemal use according to claim 18, which prevents production of sunburn cells in skin cells. 

20 

22. The composition for extemal use according to claim 18, which prevents sunburn. 



25 
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cannot be considered as a technical feature of the present invention. It is 
understood that contributions of the claimed inventions of this intemational 
application to the prior art involve an improvement in the stability of thiol 
compounds by the combined use of the thiol compounds with zinc compounds as 
achieved by in the invention as set forth in claim 2 and an improvement in the 
percutaneous absorbability of higher fatty acid zinc salts by the combined use 
of the higher fatty acid zinc salts with polar oil derivatives as achieved by 
the invention as set forth in claim 9. Such being the case, the technical features 
of these inventions differ from each other and it does not appear that there 
is a technical relationship between these inventions involving one or more of 
the same or corresponding technical features. Thus, it is recognized that the 
intemational application have two or more Inventions. 

1 . ^ As all required additional search fees were timely paid by the applicant, this intemational search report coven all searchable 
claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment 
of any additiofuil fee. 

3. Q As only some of die required additional search fees were timely paid by the applicant, this intemational search report 
only du»se claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest 

n No protest accompanied the payment of additional search fees. 
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